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Evaluation of diet quality according

to the eating-out patterns of
preschoolers and school-aged children
in South Korea: based on data from
the 2016-2018 Korea National Health
and Nutrition Examination Survey
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'Department of Food and Nutrition, Myongji University, Yongin 17058, Korea
Yongin City Center for Children's Foodservice Management, Yongin 17058, Korea

ABSTRACT

Purpose: This study examined the eating-out patterns of Korean infants and school-aged
children and compared diet quality.

Methods: Data were obtained from the 2016-2018 Korea National Health and Nutrition
Examination Survey. The subjects were 3006 children aged 3 to 11 years old that ate dinner

at restaurants. Percentage energy intakes of 24 food groups were calculated, and cluster
analysis was used to identify eating-out patterns. Diet quality was assessed by calculating
percentage energy and nutrient intakes using one-third of the 2015 Dietary Reference Intakes
for Korean (KDRIs), nutrient adequacy ratio (NAR), mean adequacy ratio (MAR), and index
of nutritional quality (INQ).

Results: Cluster analysis identified 2 eating-out patterns, that is, a ‘rice-centered’ (53%) and a
‘mixed diet’ (47%) pattern. For those with the mixed diet pattern, ratios of carbohydrates, protein,
and fat to total calories were 48:20:31, whereas for the rice-centered pattern, ratios were 62:15:21
(p < 0.001). Intakes of energy and most nutrients in the mixed diet pattern were excessive, but the
intakes of the most nutrients in the rice-centered pattern were much lower than their KDRIs. MARs
were higher for the mixed diet pattern than the rice-centered pattern (0.74 vs. 0.66) (p < 0.001), and
INQs for vitamin C (p = 0.007) and calcium (p = 0.018) were lower for the rice-centered pattern,
whereas INQ for iron (p = 0.003) was lower for the mixed diet pattern.
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Conclusion: The quality of meals for infants and school-aged children depended on
eating-out patterns, but the rice-centered and mixed diet patterns both failed to provide an
appropriately balanced meal pattern. The results of this study suggest that healthy menus
need to be developed for children in restaurants.

Keywords: child, eating-out, diet quality, KNHANES
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Table 1. Mean percent energy intake from each food group by cluster analysis

Food group (%) Rice-centered (n =163) Mixed (n =143) Total (n = 306) p-value”
Rice and other grains 48.83 +16.66 6.60 + 9.41 29.09 +25.18 <0.001
Noodles 2.81+7.63 21.10 = 26.09 11.36 £ 20.77 <0.001
Breads 0.51+4.62 1.21 £ 712 0.84 +5.92 0.301
Rice cakes 0.29 +2.04 1.89 £ 6.10 1.04 £ 4.49 0.003
Pizza-hamburger-fried foods 1.88 +4.88 4.94 +10.81 3.31+£8.33 0.002
Cereals-snacks 0.23 +£2.03 0.66 + 3.37 0.43+2.74 0.186
Potato and starch 1.87 £ 3.76 2.05 +3.23 1.95 + 3.51 0.651
Sugars and sweets 1.28 £ 2.15 1.89 £ 4.01 1.57 +3.17 0.105
Legume and its products 0.74 £2.18 0.97 + 2.61 0.85+2.39 0.411
Seed and its products 0.26 + 0.59 0.17 + 0.47 0.22 + 0.54 0.126
Vegetables (excluding Kimchi) 1.74 +2.16 1.86 +1.75 1.80 +1.98 0.607
Kimchi 0.75 £1.44 0.46 £1.13 0.61+1.31 0.052
Mushrooms 0.06 + 0.26 0.13 £ 0.44 0.09 +0.36 0.1m
Fruits 0.49 £2.94 0.86 +2.44 0.66 £2.72 0.238
Meat and its products 17.70 +15.50 29.47 + 26.66 23.20 + 22.21 <0.001
Eggs 3.35+£7.26 2.33 £3.95 2.87 +£5.96 0.123
Fish and shellfishes 3.12 £ 7.66 2.29 £ 6.1 2.73 + 6.98 0.302
Seaweeds 0.28 £ 0.89 0.31+2.74 0.30 +1.98 0.913
Milks and dairy products 2.69 = 8.40 5.36 +10.79 3.94 £ 9.67 0.018
Oils and fats 4.03 +4.14 5.67 +5.67 4.80 +4.98 0.005
Soft drinks and other beverages 3.31+8.16 33477 3.32+7.94 0.975
Fruit drinks 0.76 + 3.57 2.29 + 6.75 1.47 +5.34 0.016
Seasonings 2.93+3.94 4.07 +4.8 3.46 +4.09 0.014
Etc. 0.09 +0.63 0.08 +£0.33 0.09 + 0.51 0.811

Values are presented as mean = SD.
The p-value from independent t-test.
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Table 2. General characteristics according to eating-out patterns
Rice-centered (n =163) Mixed (n=143) Total (n=306) p-value’

Characteristics

Gender 0.909
Boys 89 (50.3) 71(49.7) 153 (50.0)
Girls 81(49.7) 72 (50.3) 153 (50.0)
Age (yrs) 0.077
3-5 66 (40.5) 43 (30.1) 109 (35.6)
6-8 56 (34.4) 49 (34.3) 105 (34.3)
9-11 41(25.2) 51 (35.7) 92 (30.1)
Average 6.42 + 2.54 7.21 £ 2.41 6.79 + 2.51 0.006
Residential area 0.648
Urban 130 (79.8) 117 (81.8) 247 (80.7)
Rural 33(20.9) 26 (18.2) 59 (19.3)
Living arrangement 0.491
Two-generation family 143 (87.7) 129 (90.2) 272 (88.9)
> Three-generation family 20 (12.3) 14 (9.8) 34 (11.1)
Household income level? 0.615
High 54 (33.1) 57 (39.9) 111 (36.3)
Mid-high 66 (40.5) 54 (37.8) 120 (39.9)
Mid-low 36 (22.1) 28 (19.6) 64 (20.9)
Low 7 (4.3) 4(2.8) 11 (3.6)
Household income, monthly (10,000 won)  567.52 + 323.54 576.30 £279.63  571.63 + 303.35 0.801

Values are presented as mean + SD or number (%).
"The p-value from y? test or independent t-test. ?Household income level: low, 1st quartile; mid-low, 2nd quartile;
mid-high, 3rd quartile; high, 4th quartile.

shol YA MFJ|E ciH| MF ==
KDRIs [14]9] o4 7] A7 v]& tjH] 8 U4 FF L HE
of A5t Act. ehdtE, Tl Ao 2 HE] 3= AT
T QAo &l Zhoj] -§-2] A4 Q1 &}o] 7} A AT (p < 0.001). #2}%, Hal 2] 2] | v)Eo) HF Al
2 62%:15%:21%E KDRIs [14]2] ol 2] A7 H|& 9]0l &5} 31, S A2 48%:20%:31%
eahE, Aol A7 A Hle S Hlojd Ao s ‘—}EH:%EP.

EGA S TAEHR O B A B & kA 7 v & gk HHA u & 58.7%
2 84 ol 4o gict. wilo] WA Rl e B ThaakE A vl22 A ulgol &3t

Table 3. Percentages of energy from carbohydrates, protein, and fat according to eating-out patterns

Nutrients (%) Rice-centered (n =163) Mixed (n = 143) Total (n = 306) p-value”
Carbohydrates:protein:fat 62:15:21 48:20:31 55:17:26
Carbohydrates <0.001
<55 43 (26.4) 84 (58.7) 127 (41.5)
55-65 59 (36.2) 33 (23.1) 92 (30.1)
> 65 61(37.4) 26 (18.2) 87 (28.4)
Average 61.65 = 11.71 48.27 +£19.19 55.40 +17.00 <0.001
Protein <0.001
<7 3(1.8) 3(2.) 6 (2.0)
7-20 142 (87.1) 94 (65.7) 236 (77.1)
>20 18 (11.0) 46 (32.9) 64 (20.9)
Average 15.10 = 4.69 19.62 +10.09 17.21 = 8.01 <0.001
Fat <0.001
<15 50 (30.7) 21 (14.7) 71(23.2)
15-30 81(49.7) 59 (41.3) 140 (45.8)
>30 32 (19.6) 63 (44.1) 95 (31.0)
Average 20.96 + 9.97 30.69 £15.34 25.51 +13.63 <0.001
Values are presented as mean = SD or number (%).
The p-value from y? test or independent t-test.
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Table 4. The percentage of energy and nutrients intake compared to one-third of the 2015 Dietary Reference
Intake for Korean according to eating-out patterns

Nutrients (%) Rice-centered (n =163) Mixed (n = 143) Total (n = 306) p-value”
Energy? 91.41 + 38.71 133.88 = 89.26 111.25 + 70.40 <0.001
Protein? 213.23 £ 147.11 359.33 +272.53 281.51 £ 226.73 <0.001
Water? 50.45 + 35.08 98.89 + 85.50 73.09 + 68.14 <0.001
Dietary fiber® 51.95 + 36.84 91.86 + 83.18 70.60 + 65.88 <0.001
Vitamin A% 45.53 £ 60.27 64.81+75.09 54.54 + 68.17 0.015
Thiamine? 167.62 + 114.79 208.25 + 207.45 186.60 +165.67 0.039
Riboflavin® 118.93 = 93.61 211.10 +178.90 162.01 £147.23 <0.001
Niacin® 92.44 + 61.20 150.35 +122.96 119.50 + 99.33 <0.001
Vitamin C? 42.63 = 73.34 13.63 + 227.45 75.81+167.93 <0.001
Calcium? 31.89 £ 30.59 55.58 £ 59.73 42.96 + 47.94 <0.001
Phosphorus? 108.39 = 69.78 160.67 +126.11 132.82 +103.31 <0.001
Iron? 105.63 + 80.86 130.51 £ 122.07 17.25 £102.79 0.039
Sodium® 208.71 +£177.51 356.54 + 351.97 277.80 + 282.62 <0.001
Potassium® 56.24 + 32.44 96.88 + 77.30 75.23 + 61.27 <0.001

Values are presented as mean = SD.
"The p-value from independent t-test. ?Ratio of estimated energy requirement (%). *Ratio of recommended
nutrient intake (%). “Ratio of adequate intake (%).

l

O, ka2 HlE 23 A F A BT} 37.4%2 1/3 o] ol AT i =4 ﬁﬂ'::i%
Aol Wt A vl &= EA T A v 23 AH A H) & 44.10% 2 Hito] 7Hke-

Fol et i o] A9, SokA s ol A Tl 27 W22 205 EH PXHBZ.Z%E‘:Q
24 3 &1 9] 119%0]] H] 5 04: 38} A T wrobr}.

o

r_l

KDRIs [14] 13 ThH] ol #] B =2 G4 AF] Bl &2 vl al Z4F Z3H= Table 407 A4
SEATE. ol A] (p < 0.001), A (p < 0.001), & (p < 0.001), A 0] AdF (p < 0.001), HE}RI

A (p=0.015), EJoF (p = 0.039), & EZ2}H] (p < 0.001), Lho]oFAl (p < 0.001), HIEFTI C (p <
0.001), Zr& (p < 0.001), ¢! (p < 0.001), & (p=0.039), +EF (p < 0.001), ZE (p < 0.001)2] A
g2 25 234 sielo] HFA sido] vls -2 4 0 & =4t

chl Al GE R T o8l 25 7| Ex]of| A 2vf o] o2 it A5, v erRl A”t 7+
w9 HH aE2 F uE 25 A F T vl 2] Zetelet. e E 2 vl asi 2, 25t
A e , S, Ejoprl, 2l B EE, vpojobdl, 9, H, EF A3 T2 KDRIs
[14] 135 0} 39k, B EFY] A9k ZhH 4] 3] -2 KDRIs [14] 1350 2] Qi Tk, Wil whZ4] wf
Bl e, Elotul, L EF A3 T2 KDRIs [14] 1320 =941, 2, A o], HIEFT A,
W c, 24, ZE A2 KDRIs [14] 1320 AREeE o] 5h2 Z 9]}

Hlet

T M Mo B S M M|

o} 2 5123 7] o} 59| o] A|mh o] w2 NARTH MAR S £415F 2 = Table 591 4] 31 Ak,
Sh Y] NARS 7 ST Ol 25 0.9 0)440] T, B9 NARE F 5l 2. 0.79:2 ¥l Apo]
o] 2129 2ol = k. Elobzl-S A 23t L A] 67 Yol A EFA] HEIe] NAR
o] W34 s HTHR2) 5 0 2 9k, 2B Eehl (p <0.001), Lolok (p=0.003), 2 (p=

0.021)°l| A= E3H4] 3| §19] NAR gto] 0.8 o] 2 &2 W54 siRl E ot {014 0 2 =9t H
EFF1 C (p < 0.001)2}F /3770l 5] B e HIEFY A (p=0.002) B ZH4 (p < 0.001) A= T
Bl 7k9] 8-0] & 9l 2o 7} Y71 oL} F ol B E 0.6 0]7HO 2 LFERITH MAR-S HHEA] T
§0] 0.6622 =34 Hd 0742k F2] 4 2 2 kTt (p < 0.001).
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Table 5. NAR and MAR according to eating-out patterns

Nutrients Rice-centered (n =163) Mixed (n = 143) Total (n = 306) p-value”

NAR
Protein 0.96 = 0.12 0.97 + 0.12 0.97 +0.12 0.544
Vitamin A 0.37 £ 0.32 0.49 £ 0.34 0.43+0.33 0.002
Thiamine 0.90 +0.18 0.85 +0.23 0.88+0.21 0.030
Riboflavin 0.78 £ 0.26 0.90 + 0.21 0.84 +0.24 <0.001
Niacin 0.73£0.26 0.83+£0.26 0.78 + 0.26 0.003
Vitamin C 0.32 +0.28 0.52 +0.38 0.42 + 0.34 <0.001
Calcium 0.30 £ 0.25 0.47 £ 0.32 0.38 +0.30 <0.001
Phosphorus 0.79 £ 0.25 0.86 + 0.23 0.82 + 0.24 0.021
Iron 0.79 £ 0.24 0.79 + 0.27 0.79 = 0.25 0.971

MAR 0.66 = 0.17 0.74 + 0.19 0.70 £ 0.19 <0.001

Values are presented as mean = SD.
NAR, nutrient adequacy ratio; MAR, mean adequacy ratio.
The p-value from independent t-test.

H Y x|
fob 2 8%7] ob59] 9l Ajfeiel 2 INQE £ @ AT Table 69l A AISHI T T

(p <0.001), FEZZHI (p < 0.001), LFo]oFAl (p =0.011), HIEFRI C (p =0.007), ZH& (p = 0.018)
9] INQv= B &34 gjigl o] ’i54] mjelof H] 3] Tr-W O 2 Foto o INQE S
mjelo] 1,182 A 3fiEl 0.98 T} -§-2]Z 0 2 =3kth (p = 0.003). T A INQE 8-2]F Q1

zpolof aikglo] & s’ B 2.02 25U, HIEFT A9FZHE 0] INQE F 71A] I E of| A]
R o.sETHgton, HlE cof INQeE 284 mE o] 0.922 #E4 =i E 0.500] HIsH £
Aoz YA (p=0.007) F o 25 1.0 0]Tko] itk

AZ M F| ol
o} 4l s} 7] o}z 9] o] AlufElof u}-2 Al ZFAdF o€l (GMVFD)S #4135t A= Table 7
o AIAISFA . GMVED 32 & tEH 25 1597k GMV (-7 + S5+ + 4T 59

Table 6. Index of nutritional quality according to eating-out patterns

Nutrients Rice-centered (n =163) Mixed (n = 143) Total (n = 306) p-value”
Protein 2.98 + 0.79? 2.86 +1.59 9.55+1.26 <0.001
Vitamin A 0.49 = 0.50 0.46 + 0.30 0.48 + 0.42 0.541
Thiamine 1.82 £ 0.78 1.68 £1.35 1.75 £1.08 0.261
Riboflavin 1.30 + 0.69 1.64 + 0.74 1.46 + 0.73 <0.001
Niacin 1.01+ 0.49 1.23 + 0.91 112+ 0.73 0.0m
Vitamin C 0.50 £ 0.92 0.92 +1.64 0.69 +1.32 0.007
Calcium 0.34+0.25 0.41+0.26 0.37+0.26 0.018
Phosphorus 115+ 0.41 1.24 + 0.58 1.19 £ 0.49 0.152
Iron 118 = 0.73 0.98 = 0.45 1.09 + 0.62 0.003

Values are presented as mean = SD.
The p-value from independent t-test.

Table 7. Food group intake patterns according to eating-out patterns
Food group intake patterns (GMVFD) Rice-centered (n =163) Mixed (n=143)  Total (n=306) p-value”

11100 91 (55.8) 48 (33.6) 139 (45.4)

1110 35 (21.5) 24 (16.8) 59 (19.3)

11101 16 (9.8) 24 (16.8) 40 (13.7) <0.001
mn 12 (7.4) 29 (15.4) 34 (11.1)

11000 7 (4.3) 1 (7.7) 18 (5.9)

Etc.? 2(1.2) 14 (9.8) 16 (5.2)

Values are presented as number (%o).

GMVFD, Grain (G), Meat (M), Vegetable (V), Fruit (F), Dairy product (D).

"The p-value from y? test. 2Etc.: 01000, 01001, 01100, 01110, 10000, 10100, 11011.
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o2 Ukt EA wid o] 55.8% (919) 22 S3HA] siE 9] 33.6% (48‘%‘)EE} 214

O 2 g3ttt (p < 0.001). RFHO) GMVED (7 + S/ + Hi + LT R B RAE
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F = 234 wiElo] 2+ 16.8% (24™), 7.7% (11%) 2 ¥HE4] o€l 9] 9.8% (16™), 4.3% (778)
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